The Evidence
One publication was identified that compared concurrent findings of plain radiography and venograms to aid the diagnosis of chronic laminitis in a horse (Rucker, 2010b ). This was a review article published in the peerreview journal 'Journal of Equine Veterinary Science', within a special issue featuring the Proceedings of the 2 nd Laminitis West Conference, Monterey, California in September 2010. As the data presented referred to only one horse, this publication is graded level 4 (case report) according to the 2011 Oxford Centre for EvidenceBased Medicine (OCEBM) Levels of Evidence 1 . Whilst a number of other review articles were identified from literature search on the subject of venography in horses, these did not include empirical comparative data between plain radiographs, and screening of all referenced primary research, including conference proceedings, also failed to identify any relevant data.
Summary of the evidence 1. Rucker (2010b)
Population: 18-year old American Saddlebred gelding with insulin-resistance.
Presented with a history of six-hour bilateral forelimb lameness and elevations in digital pulse pressure in all four limbs, subsequent to being ridden on trails one week earlier. Bruising of the sole had been 
Clinical bottom line
There is no conclusive evidence available to guide recommendations as to whether venograms provide any greater diagnostic or prognostic information compared to the use of plain radiographs in horses with chronic laminitis. Further evidence is needed to better answer this PICO. identified four days prior to presentation.
Veterinary Evidence

Sample size: 1
Intervention details: Plain lateral radiographs, and lateral and dorsopalmar venograms taken of both front feet at initial presentation.
Study design:
Review article containing a case series of three animals, one of which had laminitis (i.e. empirical data relevant to this Knowledge Summary presented on one case).
Outcome studied: Objective diagnosis of laminitis on the basis of radiographic and venographic findings with descriptive, plain radiographic and venographic images provided.
Main findings: (relevant to PICO question):
Plain radiographs identified mild remodelling at the apex of the distal phalanx and narrow sole depth (7 mm in the most painful, right fore).
The lateral venogram revealed reduced contrast in the circumflex vessels and corium of the sole, absence of sole papillae visible distal to the apex of the distal phalanx, distortion of the lamellarcircumflex junction around the apex of the distal phalanx, and alterations in the dorsal coronary vessels.
The dorsopalmar venogram confirmed absence of contrast in the circumflex vessel and sole corium beneath the descended apex of the distal phalanx, with relatively normal medial and lateral sublamellar vascular beds.
The authors concluded "the venogram helped confirm that the lameness was not because of solar bruising or shoeing, but was because of laminitis".
Limitations: Unclear quality of peer-review for special issue of conference proceedings.
Single animal.
Whilst subsequent imaging was undertaken, plain radiographs and venograms were not reported to have been repeated simultaneously. Sequential imaging of both modalities and their correlation with prognosis was not done.
Provides low level evidence of an improved diagnosis of chronic laminitis using venograms compared to plain radiography.
Appraisal, application and reflection
Equine laminitis is a highly debilitating, multifactorial disease of the foot that affects Equidae worldwide (Herthel and Hood, 1999 , Hood, 1999a , Wylie et al., 2011 . It remains a significant welfare concern due to the The common feature of all laminitis cases is the induction of pathological changes within the suspensory apparatus of the distal phalanx (SADP) (Collins et al., 2010 , Hood, 1999b . 'Acute' laminitis refers to the development of clinical signs associated with foot pain considered to represent pathological changes of the lamellar attachments, manifest as changes in the normal stance and gait of the animal (Baxter, 1994 , Swanson, 1999 , Wylie et al., 2013 , Wylie et al., 2016 . Acute laminitic cases can either progress to complete recovery, persist in a subacute form, or develop to 'chronic' laminitis (Hood, 1999b) . The terminology used to describe chronic laminitis is extremely variable (Parks and Mair, 2009 ), but is commonly considered to occur when there is dislocation of the distal phalanx, as failure of the SADP disrupts the normal suspension of the appendicular skeleton within the hoof capsule (Collins et al., 2010 , Hood, 1999b , Obel, 1948 This Knowledge Summary sought to gather peer-reviewed comparative data regarding concurrent plain radiographic and venographic findings in laminitic cases to appraise the evidence for improved diagnostic or prognostic indications following the use of venograms. No prospective studies, designed to quantify the sensitivity and specificity of the diagnostic modalities were identified. Only one conference proceeding identified by the search presented venographic data, yet presented no comparative plain radiographic data (D'Arpe and Bernardini, 2008). Due to the limited success, all potentially relevant review articles were also sourced and screened to identify any empirical data contained within them. All bibliographies from the retrieved articles and review articles were hand-checked and potentially relevant articles sourced. Furthermore, the leading researchers in the field, in Australia, Europe and the United States, were contacted to obtain any other relevant grey literature evidence. The review article by Baldwin and Pollitt (2010) referred to data presented in a MSc thesis publicly available through the University of Queensland website (Baldwin, 2012) . This prospective clinical study investigated venographic changes in 10 Standardbred horses with no known prior history of laminitis, no clinical lameness and normal foot conformation, in which laminitis was induced using the carbohydrate (oligofructose) overload model. Although the data were not presented, as time progressed plain radiographs showed gradual dislocation of the distal phalanx within the hoof of the most severe of the six treated horses, whilst concurrent venography showed dramatic compression of dorsal venous compartments interpreted as progression of distorted hoof growth likely to contribute to pathological lysis of the distal phalanx. The authors stated that venographs allowed clinicians to detect and treat laminitis at a much earlier time point than relying on plain radiographs alone, enabling early diagnosis of irreversible changes that timely intervention could have prevented. A close correlation is also anecdotally reported to exist between prognosis, venographic findings, clinical and radiographic evidence of pathologic changes within the foot, in approximately 1000 laminitis cases The only identified evidence related to the clinical scenario was, therefore, one review article published in the Journal of Equine Veterinary Science, as summarised in the Summary of Evidence (Rucker, 2010b) . Whilst this is a peer-reviewed journal, this was published as a special issue featuring the Proceedings of the 2 nd Laminitis West Conference, Monterey, California in September 2010, and it is unclear whether such issues undergo the same degree of peer-review. This was a descriptive report which presented concurrent radiographic and venographic findings in a single horse with chronic laminitis. The authors stated that venography helped confirm a diagnosis of laminitis, providing low level evidence regarding the value of venograms compared to radiographs in the diagnosis of chronic laminitis.
In conclusion, this Knowledge Summary failed to find any evidence of any prospective, comparative clinical studies between the findings of plain radiography and venography and their association with the diagnosis or prognosis of chronic equine laminitis. As this systematic scrutiny of the available evidence identified a knowledge gap, a strong justification for publication of original research is therefore apparent (Lund et al., 2016) . It was apparent from the data discussed in review articles and conference proceedings that a large number of venograms have been undertaken in clinical practice and these authors should be encouraged to provide an empirical evidence-base for the use of venograms as a diagnostic and prognostic modality for chronic laminitis. A simple retrospective case series providing descriptive data regarding both plain radiographic and venographic changes relative to diagnosis and outcome in clinical cases would provide a foundation for more robust observational and experimental studies. If indicated, future work should include prospective, comparative clinical studies designed to quantify the sensitivity and specificity of the diagnostic modalities. If data indicating a benefit of venography can be documented, then the effort and expense of undertaking venographic imaging in the chronic laminitic would become more justifiable than the current lack of evidence supports. 
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CONFLICT OF INTEREST
Dr Claire E Wylie is funded by The Margaret Giffen Charitable Trust, and declares no conflicts of interest.
Professor Christopher C Pollitt declares no conflicts of interest.
